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m^mil NRZ (Non-Return to Zero) fe^^Y^V 
-rr^URTZ (Return To Zero) mn^^mT^m^^ 

-Jl' fZJS«$ tXfc N R Z m# S: h' 7 < >^ U R T Z m# 2: 
Mia^ ^: 'J > h a — 7 *^ e. co*|^$ nx V» -5 > 'f > ^ 

* R T z m# (c^^-r ^ tatB ^w-r ^ *trfa:^rfi]tti^^ 

gg * tfIIS>^ ^: U ^: ^ -Jl/rt L t * i^lll t -r 
U n > h n — ^ tfirlH^^: U ffiC97'-^'iRS$:fT-5 

h a-9^VMi^ ^ U ?>ON R Z m#SrttlET*Si^ 
s <*: <&<l$m t T^lll*^ 2 iE«S® >^ ^: U ^ 3. 

> t ^ t U 75^ e. CD^I W UBHiSiA^*:^l6]'ttiiS-&gg«:fgfi)t-r ^ 30 
file ck D N R Z m#*^ e> R T Z «^'\3g«S$nfc«^ 

sr^NRz«^ic«ia-r^t8{ffiS:wr-5h^>->- 

^ U 3 > h D- 7 t N R Z m^WAm^'jlHlSS^J^-:^^ 
iiSI<&ST 0 jg LTStXIttlB;* ^: 'J 3 > h D - 7 tcjt L . 
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2 

M tc ^: U I # m :^ nfc i7 D i> RZJCt^- ^ ffl CDBH 
ttria ;< ^: 'J a > h n — 7 *^ « n >;/ i/ RO:^^— 

-^*7>>g^b. 

tfflB;?^ ^ U *^ 6 n;ttfrlHi' P -7 m-^izl^W b 

TU-H5=^-37$;j|IWb, i^D->i7m^wei^::^[^t|si 

«rEi7 D >;/ ^7 m^^ffi viTftiiH^ ^ 'J OffJia u - K 
■r- ^' ^ 7 >x^T-5 c t *iRfm t -r ^ 'J ^: 3. 

E u - H 7^- ^ * 7 c t si^is 6 

E«g © >^ ^: U ^: V i -JU ->X 5^ A. 

^icra^bT^-f hx-^<£j|iab, tflE^^'Ja>h 
P-7Jc::R-pT€rfc«frEx-iS'X h P-y«#S:fflt/iT 
^: 'J e> CO U - H X- 5' S 7 >v 5"-r -5 Sri^m d:-r 

«^<i:bTNTzffl^<£si«b, h=f-^mm^\. 

T R T Z m^SrSffi-r 1 O-f 7 x-X ^riait. 

T K i^x • wi*p^i#ffl icN R z (omn^stmt^f^ 2 © 

> iS' 7 X - X Sr ^ d t * -r S ;< ^: U , 

0] f»*«6. mimi. mam^. 



(3) 
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> h D - ^ ©fi^ffl o 2 w — 5£®-i' > fcf- y 

[0 0 0 1] 

•^/i'M) TO<i#eslofc*®fe||5lcMb, i^tc. ISIS 
[0 0 0 2] 

te2|-rsfc«6©A*;^:*iS:<l:bT!|tM¥7 - 14 10 7 9 

fC3^-r. fie*s^WT«2y-Kw©x-3'iKjii^i/Dx 

t>t>> nXTX^'l 0-1 tXW—T/l 0-2~l 0- 

8 t®w©igjii?& 2 mmrrit>-^mm i - 1 1 1 - 2 ~ 

1-8 <i:C0M®i7DX 1 — i^SrfflViTtejt-r-SS^BT* 
-5. 1 0 - 1 tX I'—:/ 10-2 

~l o-stcDMcDteM. ■r;^t)-&><^'Ji;^*'J:3> 

[0 0 0 3] 

M¥7 - 1 4 1 0 7 9-v\tij\^m'&m7tfli^tb^w.m^i!fi 

MRI&@iHI-r^tctt:^|6]ttiig^SoSHiiafi*M< -r^iSS' 

r = 2. 6X 1 0 ' -67 f 

Xa&O. IGHzXtt. 
[0 0 11] ^ 

r = 8 2 [mQ/mm] 
t^teO, DCWit^ffle [mQ/mm] tit^^t. » 
ttttSSI^MTttl 3flSICitiP>XV»«, urT. I5# 

[0 0 121 -rut)*,. S8f^M©i5>-i6iStai/'J:«)©X 



* 1 ©B|JBX*-5. 

[0 0 0 4] ^2©»StbX. ::^|6jtti|iS-&gg«:ffiV»fc 
RTZ (Return To Zero):^it0^t^^)ttC*f bXiS®© 

[0 0 0 5] *fc, ^3(DRStbX, iSiSx-^'fiSI 

tcfc t,ixfejtiis*^it-r (ct3nx«sg4ii;^j: js^^ic 
ti^iRIRx. c:©g^««, A;i'XiajK€r^->-n»cx«j 

20 Uiy—Z'^cD^mnS. (Vref) *fc«Tlll-i) 

:'c L XX 4^ 3.- cDJt:*:©IgH i 7i s . 

[0 0 0 6] «&55!l*7!>V1JUXCDSS:fefie.-&^S*tb 
XfitT© J; z> fclttMX# -5. 

[0 0 0 7] ii5)S/tJI/X«-?-©®8P (jiiO • Sf^T*< 
0) ^MoiS»^tc^bUxii5^JSfiK5^<&J$-3. 
Sa^^MT r «rJ$0/1JUX*iJ^0^® ( f k n e e) ii 

[0 0 0 8] 

30 [S!cl] f knee=0. 35/Tr (^1) 
Z.(Orzib, 1 Gbp sO/I^WXSrfejill-r -e© 3 
0%*<a^^mt-r -St f kn e e = 0. 35/(0. 
3 [ns] ) ~lGHzXS-5. rO^O^A^StrJ; 

[0 0 0 9] 20 ["C]lC:*5tt^^©«:«Ji;tf[^ptil.72 

XI 0 -8 [Q-Bi]x»o, eiipwtcffli.»f,nxii5s« 

©SH^ (EiSSmi [mm], SHISiS^O. OSOCmni]) ©«•& . 
XtiDC©ffitr[fit5.7 [mQ/mm] tU^o X, U& 

mmz^^M-^^^^zKiomvit.. 

40 [0 0 10] 
[»2] 



[Q/mm] 
[»3] 



(»2) 



(1^3) 

50 »cJ;oX, (SL±0 -StTd^O) ©A;i'XS[J^Sr 




(4) 

5 

3il*$»C-r«^teA<*S. m^it "Limits of Electrical 
Signaling (Transmitter Equalization)" : IEEE HOT in 
terconnect V (1997, 9/21-23). pp48IC H^'f/''^ (transm 
itter)cODAC(Digital Analog Converter) *ffll/ifc^{t 

*g!^ic;io. Ls I iz^ikcDm^^mmr^^t^mv 

[0 0 1 3] ^4©iS)HtbT. SiSWp^^U^Vi- 10 
[0 0 14] 

>7'f» *P^^:«J^v'i— JH'gtStDji*-, 20 

fiX-rs. fj'jt)*.. ■7if-7H-HA^e>:^i6i'tt!fe^gg<&^ 

[0 0 1 5] ^2c75ilS^M^f ^fcidcD^giUT. 
RTZm-^iNRZ(Non Return Zero)«^&^tft-rs 
^«IIH1K (h7>->-A) ^^^0=E-:^:L-)U±\zmf 

n > h D — 5 t ^: U ^: v' 3. — t O M ® ^— (Dte M 

^ nfc h ^ > A*ic J; 0 R T z m#€r N R z m^ica 

laU. BHiSafi«@li^^:U^:>?:i-;H^T13:NRZffi^ 

10 0 16] m3(omm^M»i-r^tztt><D^wciiux, 
SNRzffi-^c^MSB^micaa-r-s^iticj;^, sj^s 

[0 0 17] ^A<Dum^mm.t^tz^<D^^t\.x. 

h-y--f i'ji/tTtfTDS^nfcEii^c^atPOifisaap 
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6 

^^\z. T^m\z:fs\pim^'^m^mm.\^. m-)5\^\zmn 

(0 0 18] 

[0 0 19] ;<^«j3>hD-7(eiTMC: Memory Cont 
rollor)10-ltt;<^U3>hD-7 mmwm^^t 
^l^S l^f-y-fXhY). ^^'J^:vi-;P2 - 2~2 - 
41C:li;A^:U5^>>:/l 0 - 2~ 1 0 - 7*t^*£$nTli 
■5. m 1 tt-7lf-3P- H 1 iP^^n^yj > hBHi^ffi(P 
rinted Circuit Board) 0»f®T* 0 , v-tf— tX— H i 
dlSMC 10-1 t^^^rU^ri^i— ;U2-2~2-4*i 
S^S^ftlTVi^. ^E-LT, MC 1 0- 1 t^^r'J^vo. 
-Jl/2 - 2~2 -4|^©^^U^yy 1 0-2~l 0- 

^fc. ;=<^:'J^i^i— ;i'2 - 2~2 - 41in:^^i/^d 2 

[00201 MC10-l(i^^:'J5^.v:/10-2~l 
0-7 \znt^'T-df(0^^^^ (U- H • ^-f h) O 

®)f^$rff'5o C«Sg*.«^<Dyt*W5='-;S'tejtfflSH«ll 

-1-1-7 o«^JT4#»cMc 10-1 \z}&m.^n^^m 

1 - 1 Sp^-I* >7-f Xmainline) tOf^S?, 

[0 0 2 1] BHi^ 1 - 1 ~ 1 - 7 «. -e-n-^n— :^cD^ 

SrMC 10- lfcCSO:tC^^U^>;/:/l 0-2~l 0- 

«jEv 1 1 icji?i^$nTVis. r©ii!i«B«ffiv 1 1 \zm 
j^^tiTVi^si^jatriR t t ^m^^mn (■) t^l. 
yt. cioi^s^jatixii-etnetxBHi^ 1 - 1 ~ 1 - 7 (DWo 

z.<Ditit>, lEiHi - i~i -7*^som#tte:®i^ 

[0 0 2 2] MC 1 0 - 1 <i:>^^'J5^>;/yi 0- 2~ 1 

0 - 7 M©x-^!|£ji«stebfc" c" ^x&^nrzyj 
|p]14IS^SC 2 ~c 7 Tfrtons. ::o*|p]ttlS^Stt 
!^HV7 - 1 4 1 0 7 9JE«8ot)(Ot«|:<ffi-c*.S= 
U^mmx\t. 2 y- h*M®x-^'fej||* 2MffBH«SW 
©iK^T$)^i7DXh-i7 (:^|pH4i^^S) Srffll/iTfr 
tJTViS. Z.<Dltib. MC (A'XTX^') lO-lt^t 
^:'j^>y7' (A'7.;^^-y) 10-2~10-7t«m 

®teSIS2ijilM-r;^to-fe, p^-f >7i'>i - 1 tHHitSi 
-2~l-7 tMCDi'DXl — i7*ffl</iTte2|-r-5. ^1 

©i/a;^! — i;m^\i.Yv^y/VV:^<Dx.y'j\zn\^x 

14iK^i§ttN R Z 6 R T Z ©^'vOSg^S t UT 

[0 0 2 3] ^:v'3.-;l'2-2~2-4rtlC*^tiT, :^ 




,7 

fRjitiS^sc 2 ~c 7 \t^n^ni!fi)<-( > i - 1 

nXiJO, MC 1 i;>t^:'J5^-y7'l - 2~ 1 - 7 t<bM 

-:^a.-Jl/2-2~2-4rt©i^-&ggC2. C4. C6 
i. iiS^I§C3, C5, C 7 t'Uii^m*^K^:fj^-V$> 
yv-i > 1 - 1 iL<n'm^&SSi-)J^\z.n-t^:H^ 
«I^US^*i:i^-DT*i»}, ilS-&SgC2~C7Tf4{BinJC 

-5. a^:in«^T7ii|tf*i^o;?. I — i^Srfflvs^i'SJc 

[0 0 2 4] ^>?i-JI/2-2 0»«f*gt;itt>C'f>^'r 
> 1 - 1 t c:n(Ci!S'&-r-5BS«a 1 - 2 , l-3;^)ifeD, 

:m^3&^-=en^'n^^'j5^^yyi 0-2, io-3tcj^ 

i^SnXti^. i^^^lCJ;<■t^J^>^3.-J^2 -3. 2-4 

rt{ct)P<-f >9-f >1 - 1 t|g-&-r^B3ili8i -4, 1- 

5<i:l-6, 1 - 7*tEi^^nTli^. pt-f >5-l'> 1 

- 1 n-f-n-e'ticD^rv'i— 2 - 2 ~ 2 - 4 ^mmrr^ 

[0 0 2 5] ^^'J^v'n.— Jl'2 - 2~2 -4tC*5ti 
T. ;*-f>^-r>l-l7!i^n:^i7^'d2~d4cDfl#t; 

2 ~ d 4 tcw^^-r >7-r > 1 - 1 fflwm^tf >*<^-n^* 

tlim^$.fc«3 2fcf> («^^) *--5Ci:lc;^c-5<, 

— 3l^— K 1 U ^ri^i— JU 2 - 2 ~ 2 - 4 t 

H 1 a:^^:U^v'rL-;i/2 - 2~2 - 4 t©W*->U T 

[0 0 2 6] Sfc. v'X5^A(D«fiKtCj;oTttil:T<7)pC 

i!£3fe-r s « ^ £ d n »c s s , 

[0 0 2 7] jiA'f >^-f>l - l««-^:vi-;l/2-2 
~ 2 - 4 U 7;i'{CSB«lbTVi-5yt*. U ^ v'i 
-mi 1 tSCTt)il< ^'S:^ t p^-f >7'f > 1 - 1 

cm fc*f it>-r ^ * »c «. ^ ^ ij ^« b ^ V :i. - 

tU^:>'rt-;U2-2~2-4 tl^UTA^O. ;A-f>9 

-f > 1 - l*^^)■»fSt^;^c^iJ;■5lc2■Dfc^>ws;^:>'3.- 
;^±©iHilal - 1 ti^DiNftt-f >fcr-y>x«j#^BB«^ 

■rS?tt$-e-«. Jin»cJ:D^'f >9-f >l- iwBHiia* 
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^ ^: U ? y t © W©5^- ^' tejUSrff ^ C 1 5&t|±i3l$^. 

[0 0 2 8] Sfc, }f''EV^'j3.—Mtm2(0^o\zm 
^■^nxhBkr^K 0 2«^^U^i?a.-;l/2-2/&in:^^ 
i'^'d 2»C^ieg$tlfc<^^TCD»r®EIT$>^. ^^U^ 

3. - ji/ 2 - 2 tcisdt $ ti^c ^ ^: g 5^ «y ^ 

10-2, 1 0-3tt:?t'f>7'f>l-l<!:i|ig^§gC 
2, C 3 $r«fiJt-r^BHi!S 1 - 2 . 1 - 3 tC^igg^n, BB 
«Sl-2. l-30ffi:^(D««*|SS$nTViS. 
[0 0 2 9] #Jia«T«fi)c$nfe^^»J^v'i-JU2 

10 -2©-:fra)m#®T, BEili$nfc;*'f >5'f >i -1 

t ^: U ^ v'a-Jl. 2 - 2 36t^ 1 (DijS^gg C 2 

U, CO/'f>7-f>l-l«iiS-&lgC2*SlfiKL& 

V I A7j>-;i/*^LT»T0jg$n. m:f3<Dmnmx 

U ^v'n.-;!/ 2 - 2 1^©^ 2 Oiia^ggC 3 <£fitfi)t-r 

-Sck^tcji^M^nTVi^, cn?> 2isa©iis-&sc 2. c 

[0 0 3 0] iJe*fi^«©iNfM¥7- 1 4 1 0 7 9\zm^ 
X«, 0 3®<J;'5tc:-y'-tf-3}?-K 1 {c^ig$n^;<t'J 
20 ^r>>i-jl'2-2~2-4<DM|ii§ (tr>;/5=-) 

•&ig*<ail^lxXBae LXVi-Sfc* CODi|g-&S©fi$JJtT 

[0 0 3 1] 0 1 (DJ;'p»C:i^-&^$^^:U^:>7:a-;P2 
-2.|*3»rt9:tt;'S:Jl<!:T, v-tf-jp- 1^ l lC^«$nS;* 
^'J^-:?a.-J|/2-2--2-4®MRS (tT-^/f^) 

[0 0 3 2] MIC, -V-tf-Jl^-H l©m#«ffl©®S:te 

30 ii^tX^^, 

[0 0 3 3] 2|s:SIJ6«aJX«^^:U^-X3.-;K^)t!tl!Ctt^: 
i?a.-;i/2-2~2-4©3ttX*'5*i. -tnetiXfe 

[0 0 3 4] ^2®||M^J<£H4«:ffltiXitt?g-r-5. 

[0 0 3 5] ^mmmiti3[^mii^^^m<oh^y->-n 

[0 0 3 6] ^^:'Ja>hD— 7(iy.TMC: Memory Cont 
40 roller) 1 0 - 1 tt>t^:U n > h D-^ftUfUttl^SWr 
-SLS l^->yxa&0. >t^:U^V3.-;U2-2~2- 
9IC«pt^:'J^>;/^l 0-2~l 0 - 9 *i*g»^iJSn 
XVi^. vif-7X-K 1 tiqi«n<5yj>hSSiS«(Pri 
nted Circuit . Board) fCJi. MC 1 0 - 1 t;*^U^i? 
a-;l/2-2~2-9*i|^S^n, MClO-li^^ 
U^v?3.-;P2 - 2~2 - 9F*3CD>^rU5^<y:/l 0-2 
~ 1 0 - 9 tOMXx-^'^tejg-rslHJS^SWLXtri 
^-tf-sl^- H 1 »Ctt:&|RlttilS^C 2 ~ C 9 tWfSL 

::n«;<^'>^-f >i - 1 tsaiHi -2~i-9 

50 *^e.«fiRSnXti-5, y*^:!;^:-:^^.— ;U2-2~2-9 
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2 ~ 1 - 9 ij^^n^tKD h =7 >->-A 3-2~3-9* 
10 0 3 7) h7>->-/'^3 - 1~3 - 9ttH^'f-'N'6 

5-1 tt)£ja;5«2*W«)=:ft?^T^$nTViS. 

(0 0 3 8] :^iR]ttilS^8IC2~C9ttH7-f lo 

[0 0 3 9] ;\'';/ 7 T 6 — 2 td:a«05='f 5?^' 
(*gj^/t;p;^) TSbSNRZ (Non Return to Zero)« 

ggC 2~C9t'J:0NRZm#*^e>RTZ (Return To 
( Zero) «#'N^lftSnfc«#*, :7 7 5 - 1 «7C<D 

7'^>?5';i'«#TfesNRz«#'saii-rs. -r^^^^ 

■6. RTZ«#*>^NRZ«^'\^i|-r^f^ffl<&-r-S>, 

[0 0 4 0] ^^:U^:V3.-;i'2-l(ip<^:Un>hD 
— 7 1 0 - 1 t h7>->-/N*3 - 1 Sr^fS, ;!*^:U^ 20 

3. - JI/ 2 - 2 ~ 2 - 9 ^ ^: U -y 3^*<^-n^*ntt 
iCti«$nT43D. C:n&^:v^^-;l'2- l~2-9« 

[0 0 4 1] ;>^-f >7-f > 1 - 1 tth7>->— A'3- 1 

*«l3S«ffiv t t ic^^«s«^nTVi^<. :^iRH4iiS^g§ 

C2~C9Tti. /^:U^:v'j.-Jl'2 - 2~2 -9(*gO 

h 7 >'>-/^ 3 - 2 ~ 3 - 9 ^gi^miSn;tiHiSil*<>^ 

'f ^^-f >1 - 1 t*tCi|g-&ggS:fiKbXVi-5. Iin^® 
Bai^ti^-f >7-f >1 - 1 <»:|Bl«ICiS§^«flEV t t tcS 30 
^Jfel^^nTViS. p^-f>^-f>l-l«01OJ;-5tC 

[ 0 0 4 2 ] ^ ^ U 2 - 2 ~ 2 - 9 |*3©SBi8a 

2o-2~2o-9 «-?-n-en h ^ >->— /n* 3 - 2 ~ 3 

-9 t#^^Uf^'y:/tSrJiJli*-r-5BHiiaT&^. 01© 

^lt3»C*H.T lt?og^'>:/b*i^jSLTV»fj:Vi, BP 

yoJ^O A;'3»«^ft7ji^ < /j: T R T Z l/^^jUA^ 
iSTbTLSli, SIC, Eifewfc^cDi^lKdi^UTSIti 

bX. 2|E||]6I«-Ctt. ^7>->-A•3-2~3-9$:^^ 

-2~2 0 - 9ttffi^tg<i©:*:^^J:NRZ«#JcmPS 

^iiM^mi, i{i#afco®«j«ij<t'j^ 

[0 04 3] MCI 0-l«p^^>JCDU— H, ^'f 50 
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(R/W) «#S:h7>5^-n3- l~3-9'vSiaiT 
-H • ^-f h«#a:*fflbX'b^V>. 04XU-H-7 

■< hm^R/wn^xog^^yyjc^gg^nxiiSAt, M 

C 1 0 - 1 l<7-f;1©7T >7'^ htR/W»#©»f^ 

«i!if^^iRiC**iSViOTN R Z *^ e> N R Z ©eiiX<t 

[0 0 4 4] MC 1 0- l*^?>;*^:U5^-v:/lC5^— ^'Sr 
hlif^) , JilT©«if^*^ff*3n^, 

[0 0 4 5] ^T. MC 1 0- lttR/W«#&Write 
^i-HCb, h7>>'— A3-l|^©A«y7r 6 — 2* 
-r^-r/JUcb, A*-v:7r 5 - 1 Sr7^^'-b:-:/;i'{c-r 

•5>. jS*(C. ;)i^:U^:v'3.— ;1/2 - 2~2 - 91*3© h7> 

i'-ns - 2 ~ 3 - 9 jcrtiSe^nxvi-sAy 7 r 6 - 2 

?r5^^--fe— :/;HCb, A*iy7r 5- 1 $7'i5'T--f yiC-r 
^. il®J;-5tc:-ri>citX, MC 1 0- lAie,^^^U 
tc*f b « € ii^©2|i«i*tT f -5 . 

[0 0 4 6] ' R AS (Raw Address Strobe)/C 

AS (Column Address Strobe) T H ^X<&3lffib«$jA 
^^^mm-C^fzW:. MC 1 0 - 1 (NR 
Z) ©x-^' S:j|im-r-5. 3lllil;$nfcNRZ<i^«iSg^ 
gC2~C9TRTZM^fC^«i$n. ;<^:'J^:S?i- 
;i'2-2~2-9 F*3© h 5 >->-A 3 - 2 ~ 3 - 9 iCg 
il^n^. eiS$nfcRTZ«^tth7>>'-A3-2 

~ 3 - 9 i*i©-€-nien©A 7 r 5 - 1 xR T z 

eNRZfl^JC^ffllSn. AX2 0-2~2 0-9Sr:ft- 
bX;)t^:'J^<y7'tC5^-iS'7lte^^n, Jin*;>t^'J»C 
«^jitJc:tX7'f hWsm^^TT^o 

[0 0 4 7] MC 1 0-l'N3r>-^'*K*iatr«-& CJ 
-h*«f^) (iK*ftc, EtT©ftf^*^ff*?n^. 

[0 0 4 8] ^T, MC 1 0 - 1 ttR/W«-^*read^ 
— Hic b. h V A' 3-1 rt©;\*>y7 r 5 — 1 S-f 
:^i-:/;U{cb. 7 r 6 - 2 Srx-^ -b-:/;nc-r 

jS»iC. ^^:'J^>?3.— ;^2-2~2-4|^©^^>>'- 
A3- 2~3 - 9 \Z{^M^nx^^^nyyr 5—1 Srx 
-i^L-fMZX^. y^'y7 6-2 i£-f :^.-y;HC-r^. CI 

©<t^»c-r«;itx, #p^^:'j*^e.MC 1 0- nc*fb 
[0 0 4 9] ^yy-^iui^ hmn (cs) xsj?^?n;t 

^^:'J«A*>i7 • RAS/CASTH^X^gmbX'J 

&©NRz(t^d^2itH$n-5. eig$nfcNRz«#« 

h y > v-A* 3 - 2 ~ 3 - 9 rt©-?-n-e'n©A*«y 7 r 6 
-2XNRZ«#©S*j||ttl$n, iig^^C2~C9X 
RTZ^#fc|E»Sn«. C©RTZm#«, J>l-f>9 

-f>i-iicMci o-i©:^[sucej»$n^. ess 

ti;/iRTZm#«, h^^^'— A3-lrt©A*y7r 5 
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- lTRTZ«#*^&NRZM#tC«il$n» MClO 

- HZy^—^fl^B.^'bn. dCDx— ^'<£MC 1 0- Idt 

(0 0 5 01 h5'>'>-A*3-2~3 -9ttR/ 

W«#«*i 0 T'J^ct < C S fl-^ i:iSa*^^^3-t±T^^ LT fc 

[0 0 5 1] U-H • ^-Y hB#tc:5feif^T HI/ 

[0 0 5 2] ;i(DJ:-5»c. p<^Un>hD-5t>':x — 
JH^{ch^>->— A*3- 1 Sr^b, h7>->-;N*3 - 1 

ja)a:7^-5'tejii*inriEt;^j:-&fc8e>. mc 1 0 - 1 
->-A-{c R T z mn^mm(D<^mrm^^Win^'ii'mi)^ 

tt<. N R Z m^teaiffl CD H 5 1/ A- U*>j#fc/J 

-r > 1 - 1 iciSSj^i^T.^^RTz u->-A'^w-r^^ 

[0 0 5 3] ;<^:'J^:>'a.-;H^{C h^>->-A* 30 

3-2~3-9**LTV>^OT, h7>->— A3-2 

~ 3 - 9*i:^iRH4iis-&i&c 2 ~c 9 tiia*^*?^ nxig 

ai^5>-T*^t3ieiMltMC 10-1 t©x-iS'tej||*i^tgT 
$>^. Hit. 2|s:S©l6^J®«^tcJ;-pT. ;<^:U5^-;/yic 
tie*ON R Z m^O^wr ^ x-XSrJt;t-&-5 fc'Jt 

;i/2 - 2 P^Wt"— ^'A'T.tt— fiSlC^-f >7-1' > 1 - 1 IC 

'J ^ v'i-^l/Mttl^I^ttiiS^lg^ffl ViAcN R Z *^ e. R T 
ZM^'v3g»|-r«teSI*ff^iV». BSiHO^Vip^^'J^v? 40 

:i.-;H*3T«NRZm#tej||*ff;5:Vi, 

T:;^lSH4i^-&gg*fflVifcRTZ (Return To Zero):^it<D 
«#ej||ffl{C|8:W-$nfcL S I tNR Z (None Return T 
0 2ero)fflJCffi:W-$nfcLS I t*rai;A;^±tciBBL 

[0 0 5 5] dOJc^JC. 2|s:||j|6«ajtCj;n«. pl^U^: 
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[0 0 5 6] ^3©SIJfi«aj&0 5<£ffll/sTlfte«-r 

[0 0 5 7] mzm^ft^^iZ. ii5jix-:$'ejttt*iV^ 

[0 0 5 8] EI5ttMC 10-1 il'f—^^^^ms.m 

r^^'EU^yyi 0-2~l 0 -4 t^Si^f ■5p<^ 
'J/\*X?rSLTVi-&. MC 1 0 - 1 ;5i^«;<'f ^^'f > 
1-lt. ^^:U^>'3.-;i/2 -2tC^«$nit^tU 
1 o-23i^^©g|#iaugBi»i o-2 tTT^M©:^|6] 

**bTVi-5. T^MiK^ST2, T3fe|S|«;S:tS{jg<& 

[0 0 5 9] ;*^r'J^:-:/rL-J1.2 - 2. 2-4{C43Vi 
T> T^^SHB^g 1 - 2 . 1 - 3 , 1-4 (DM^ybm^tE 
tlTViS.^fe, >7'f >1 - l«iffl^a l*^f,a 
2'\^:i?i-Jl/2 - 2[Ht:^^yiL\zmm^nx\f^^. 
^-O^-f >1 - 1 SS^^a2*'>?.. E15IC«I5«3 
nXtii^CViVlf— z}^— H-hTpl^rU^v'aL— ;i/2 - 3 (^) 
Sg^a 3»Cl*«e$n, ra«lt^v'i-;i/2-3, 2-4 
rtcr)=&^^a4. a 5. a 6 S:^^LTS«lfl«I^^i^«S$tl 

[0 0 6 0] z:(DT^mi^^ss<DWii¥mm^m6. m7 

[0 0 6 1] ^6«0 5cD7-r h«lfpCDittW0T»O» 

[0 0 6 2] 06, 7\z^\.rcBm^o)mt&mm&^ 

«|L1. L2, L3. L4 35^?,;/5:D, BHiiSg 1 - 2 (C*f^S 

•r-5Ei^«fEjiiiSSL 5. L6, L7*i?>;^^. e^yiL 
2 1 L 5 *ti^^sci ^miiUL. ^mmi 3 the f)^^-^ 

SC2*mUTl»-5. 

[0 0 6 3] j^mx^-^ntzT ^mm-^mr 1 svi 
icji5i^$nfc2ocDiS^igc 1 tc 2 c:ne»ogi^ 

[0 0 6 4] «S-&8gT 1 ©^Sa^««S^ig©|«© (* 

CO) «^*^'ft?£l«f.7!»^fCf?)S0<)T«l<^«i!gV t tld^l 
SSJfttrir t t^^^UT^j^Sn. cniCJ; 0#;SiT©e 

[0 0 6 51 ^-f hlftf^Ttt. E15(DMC1 0 - ICDK 
7-f A'ti, E16-CliA;i/7.® (vpu 1 s e) , 
eUffitftr dRtKMC 1 0- l*<«p:3iN^ft^aCpl*>e, 



(8) 
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U 1 0 - 2 (OU->-A*tt. 0 6 T«/ - h* s 5 tCjgji^S 

ntz^n^mcp s tistit r s t*^;^ nxv^^, ^ 

fc, »J— h*»)f^T«, MC 1 0- A«. 0 7 
Hd 1 (Cj*i^$nfc»l|#«Cpl .hffiia r d 
■V^M^tl. ;>^^:'J 1 0-2<DH7-1'A*«/^;l/X®, * 

(0 0 6 6) 06. 7 OT;*:SiiS^i§CD!^tt*g« e>75^tC 
f «fc8e)fclilB&->5a.^-v'3 >?&fT^fc. 

[0 0 6 7] #^TOm#&J^S:0 8 t0 9 ICS^f . 

(0 0 6 8] lHl^>'53.l/->'3 >lCttS P I CE (Si 
nulation Program for IntegratedCircui t Emphasis) 
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10 



(0 0 6 9] 08«0 6tr*f^bitU-H«)f^T©=&^ 
(d 1 , d 4. si. s 4, s 5) ©i6Jg-C*0, 0 9 
«07tC5k*^Ufc7-1' hSlf^TO^j^i (d 1, d4. s 
1. s4, s 5) COaftJg-CfeS. 08, RtX09«H7 

[oo7O)08Ttt, H7'r:/{4fifi0 6©y-H 

(;^) dlTSS. «J^©tiJW;iS«H7'f :/ji^d 1, :A 
^^-f >l-10i|^«B^d4. r sOA:^3Sffis Stife 

Pm^gPs 1 . s 4T*So 
1] ^A7;>^-^'tt^n^'njJtT©)lDT» 



(0 0 7 
[0 0 7 



2] 





rtt = 


50 [Q] 




cl = 


3 [pF] 




c5 = 


3 [pF] 




vlt = 


1.0 [V] 




tf-^>X rs = 


50 [Q] 


vpulse|*3g|5-<>tf 


-^^>X rd = 


50 [Q] 




tr = 


0.2 [ns] 


p^-r>^-f >i - 





tpdl = 216 [ps] 
tpd2 = 360 [ps] 
tpdS = 216 [ps] 

^^-^ >i- Kom^ii^ i)(o^y\^'-i^>x zi 



[H/m] 
[H/m] 



^-r >5-f > 1 - 1 (Dmm(L 2) 

T^S«|[^l -2©?imUi^(L 7) 
ilS^S(couplerl.coupler2)©^:7';Wl7;>^— iJ'ttetT 58 [0 0 7 3] 

rll=lm [Q/m] 
r22=lm [Q/m] 

crl=144. 5p 

cr2=144. 5p 

cl2=40.p 

r 1 1 , r 2 2 «^<4fi$ ^tz 0 <Dmmi&in. 

cRi, cR2mtmm(DmiiL&^mtzK>(D!^ 
^^y/'iiy^>7.. L 1 2. c 1 2 i4-?-n-en*ti:fi$ 

(0 0 7 4) 0 8JC:feViTy-h'd l«jgm«^StJ^. 
/-h*d4«^-r>5'f>l-l coSl^fitfiifiraTCDJl^ 
si. s 4. s 5 ttT^SilS^ggT 1 

08Ttt, S<g«[?gtts 5©*V>||ilST#*^n 



z2 
z5 



SO [Q] 

50 [Q] 
25 [Q] 



L12=050n [H/m] 



L 1 1. 



40 



LI 1=361. 3n" 
L 22=361. 3n 
[F/m] 
[F/m] 
[F/m] 

[0 0 7 5] 0 9 «0 7 JC*fJiSfS U - Hf!»f^ 

©&}gTabO. y-H s 5*^e,C9j|imi!i[J^ttNRZ©JB 
J^&^i^TabO, Sm/-Hd lOiSJ^«08i:|^:|$lCii 

[0 0 7 6] )!k\Z.. jS?^7)ttlll$tcT**aft*01 0. 
RC;01 1 S:fflV»Tlttig-r-5. 

[0077) 010 (1) W^'f hx-^'©«Jg, mfL 
\S.. 06Ov p u 1 s e^Vi(a0 5 0MC 1 0 - 1*^5 



50 
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1 sejRL, T 1 i^w^, m-^^c 1 1 c 2 <Dmmj^ 
m^■Amlo (2) ic^-rsj^gtTSD. 

ggC iTjtMSL (Micro Strip Line)03®^, tfr::fri7PX 
h-i7 (FWXT:Forward Crosstalk) tLT^U^o Hi 

0 (2) iz^-rmm\t, Mc 1 0 - i<Dmt)^m<^iL± 
omm (Ta) tmm&<Dn)V7.m^i^-o, 010 

(2) OFWXTtt;>t-f >^-f >1 - l±*eJ«-r-5/t 

i-2(D^^M.'v$>^&mmL 5 the ii<Dmm^\zi7 

axh-iftVT±V^. tj.^. ite^ig*«S L (Strip L 

1 ne) <D«-&WjS'&#fS*i-t?a F WX T «^ i;;^ 

(0 0 7 8] MIC, A-iy^-iyi - l±<DNRZm^ 

cofiJS/'^ji.x^^iiS^gic 2lcf*::^^'DX h-i' (BW 
XT : Backward Crosstalk) Sr^C^-frS. CO;^DX 
h-i'JSJg^SlO (3) tCa^f. ClOi^bX h-i'St 

?^«ie-&gic 2 ®BB«afi*a^ei»-rsi^m<iys:itif^ 

[0 0 7 9] fl,#:fl<]lC«. i®-&g§j5t;if5XX7l^^->|R7^ 
U>hS«©«flC«fiRSnTVi-5«^, lt^«^«43*5 

J:^£ r = 4. e/jcOT. ^-^fi^^SO [mm] CDil 
;t;P7,0eJ8jSS^7. 15 [ps/mm] (=7 

(it^«^=4. 6) /ytm) t:m»^iz. ffi^coeM 

JIM^M«4 2 9 [ps] tU^, 

[0 0 8 0] m5<Dmmi -2(D^^^-viti^-t^ci 
px h-i^m-^t^iag^n^.'afi^tifcjsj^^E i 

0 (4) IC*-r. Cl®fifl:$tlfc«[Jg«, H5©pt^:U 

o-2ice^-r^« 
[0 0 8 1] m&mm\tmm(oM:fym^mm-v$>r,. ^ 

©«?g6fi D **r'fe?B-ricttA;uxo5i± 0 s^r-/^— > 

a-hlcJ;oT©*^lc-rn«J;<, *gFtC01O (4) 
iCS^TKjgW-f-OjlDICi'i-pTI/i^, BllOICli, 05 
lC*^liTMC 10-1 *>e.5^-y:/l 0 - 2 ODt^— ^'lEiH 

iclif i^i$ic5^<v:/i o-2*^^M 

[00821 S11 (1) ttg^5/^l 0-2A^e,<DNR 

z M#*s^-r. ^1 ©ff^d^ffiitg 1-2 <oi^mj^iz9\ski^ 

ft^. iS-&SCl (L5) tC2 (L6) OW^SrlCitff 

•r^o -e©^, mi oiz^Lrz^m±f$.yo-t7.i)m:fj 

IBJIC^U-S. HI 1 (2) HMC10-1#J, fip-^S7 

c iicioT^i«;sn;ftFwxT*^ fijiiiiaL 5 
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$nfcBWXT«. iEimi -2©5i-teji^ic/'?;PxdtA;^ 

vrztmmmiz±^-^tu ±^tsntiByfXT\t&mm 

L2Sriiff-r^. C(0/'^Ji/Xi|S«Hl 0IC^bfc^W<h 

px iig^sc 2 -v^fH^nit^yj^ ax i — 

^ttejlil^L 2*|^l^^[iJlCiifirb. jifttUT, 01 1 
(2) iZ^tl^mttt^. 011 (2) IC^TSfJKtt. 
MC 1 0- icOH^'f :/©«^IC*5(t-501 0 (4) © 
JSiJgtl^tJTaiS. iJftic, 0 7©y-Kd4fli©iS[j^« 
10 01 1 (3) <7)J:^lzfA^o 011 (3) IC^rStje 
li. SiJjiB*MUl^«0 1 1 (2) tf^UStJKTfe^o U 
ifti.>=>it. >l-Hz±C^BWXTtFW 
XT«, MC 1 0 - 1 tttS^tlCilg^SC 2 t C 1 T-t- 

[0 0 8 3] &,±(D.k-0\Z, T^SOiiS-&gg^fflViit« 

->3.-h) l''bM*De.T, ^^ggc 2©^».fflViTiifcJi 

20 uib%. T^mf^-^^^m^^xh^&^Miz^^i&mm 

0 SrMiET^ * t mmzi^-^m C 2 t ID 
i;/VI/X*H)&tfiSfcti?)©TiSat!if^*«T$-&S C t 

[0 0 8 41 C:©:4^— /t— >a.— h^i-ttFWXTT^i; 
Tl/^.5©t?, Micro Strip Line*i|S-&iglcS;5:'<^^* 

^©TiEICJ^^a: -5 IC»«t©IH«SlWii<S:a^:: 

30 [0 0 8 5] e:©J;ptCi)j#-r^©T, 0 5©^^:U-> 
X5^ATia. MC 1 0- 1 t>c^:U^-;/yi 0-2~l 
0-4t©MT?, T^Si|iS^igTl~T3t?±fiS$n-5 

[0 0 8 6] ;^IC. m4©|li6S^J<&0 1 2*ffll/>Ti5i§« 

[0 0 8 7] ^mmmcDsmit, m i o^js^jwiis^s 

40 ^. 

[0 0 8 8] ^^:Ur]>hD-7 (MC) 1 0 - 1 tt, 

;*^:'J^<>:/1 o-2~i o-5ir>t*LT>J-Fm#- 

>7-ltti7P5,^«#|BT*S. Pt'f>5'f>7- 

1 <t^g^UfeT^^jS^g|7-2~7-5«. ^^:'J5^ 

«yyio-2~io-5 iciE-n-eni^<^$n, x^Site 

[0 0 8 9] MCI 0- l*^Si^D-;/i/ffi#CLKou 
td^MC 1 0-im<oi7ayfri(i:m4>izmmvxtiifi-^ 
50 n. ^-1'>7-1* >7 - 1 SjI-pTMC 1 0- 1 ©i^Py 
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- 1 KMC 1 0 - 1 CDja< T-?-cDMi«**i|i$Sa*nT.*i 

[0 0 9 0] U-F • h<D5^-^ffi#«MC 

1 0- l*^e)ai:^$n, X-f^y^^gjCiO^-f h^«Wr 

gJii^^.n^, X-f ^v^^QCDw r i t e. readm-^S 

fflO;>l-1' >y-i > 8 - 1 «^CDW^Tii^S83nT(/iS, 

2~8 — 5IC±t)^^'J5^«;/:/10-2~10-5 fC-?- 

[0 0 9 1] jiciT, mi 2\z\tchKmnty'—i$>m 

[0092] MClO-1*^^. X— ^' S-»^)itr«-& 

[0 0 9 3] ST» MC 1 0- ltt;<.'f ->'5^9t:ftiJfflIb 
TWriteffl!Uc«Dift;tT;fe<. c:©J;5tc-r-5iltT. 
MC 1 0 - l*^a#^^:UlC*f-r^«§i?^*-©2p<l*^-r 
^•S. n>i7 • RAS/CAS T HUXSritmbTS:^ 
ji*-*^ip<iT€rit^, MC 1 0 - 1 ttNRZW^-f Ht" 

* o 5/ <i) t [^aj bTsiars. 

[0 0 9 4] jHUa^tl/t^O-yi/ t^-f hx-^®NR 

zmmt^n^ticoT^mi^-t^-vRTzmmz^m^ 
~i 0 - 5(ceasn^j;5tc±ia2'Po^-f >^-f > 

[0 0 9 5] m^^-^mn^&mr^mm ■ ^mo^rctb 

\Z, i'D«yi7fl#©^-1' >^'f >7 - 1 

2~7 - 5 t 8 - 2~8 - 5 <l:*i. MClO-llt^fb 
[0 0 9 6] MC 1 0 - 1 fcifiVi5^>;;:/l 0- 

\z. MC 1 0- lJi>e)St)e!R^W*^fiVi5^';/:^l 0- 

[0 0 9 7] ^^:U5^.y>^l 0-2~l 0-5JCtti7D 
^^U 1 0 - 2~1 0- 5tti7a-yi7ffi#$fflViT 
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[0 0 9 81 MC 1 0- i5'*®E*Wr«-& 

[0 0 9 9] m-r. MC 1 0- 1 «R/WM-^$:read^ 

— Htf-S. • RAS/CAS7 Hl^X^SIftU 

^■'e.X'f (NRZ) «U— Hx-i5'*ii7n>vi'W 

;»^1*>7'f >7 - 1 SjloTMC 1 0-lfcf|A:'3$n 
>5'-r >8 - HrRTZ«^*tea$n^, J1®B#. T 

fcRTzm^tt;<'r>7'r>cDB#ti-tHiD. s^tf-iaDcD 

nTVi^WTMC 10 - 1 tC«WffH10<DRTZm^;Oi 

m^tCDtftffillliifOpt^EU?'';/^ 1 0-2~10-9 

20 [0 10 0] l^fiCffilCfi^afiibT, ^ayi7mn<D 
;*-f >7'f > 7 - 1 fcT^— :5'^#CD;*'f >7'f > 8 - 1 

7-5t8-2~8-5i:dtMC 1 0 - 1 iC^sfUTl^ i; 

c 1 0 - 1 tc*f LfijSB#w*tifivi{a:stc*^«^«, u 

- i^y"-^ ^w-^^t^miz^m-^n^H)^/.^ ^^-y > 8 - 

30 ?.©x-:$'/&^MC 10-1 IC5iJjl-r^B#M«, MC 1 0 

- 1 *^ e. tb ;'3 s nfc p i7 m^;&teje L TM o T < -5 

^MtS^I^UT&S. jS»{C. ;«(^'J*<MC 1 0-1»C 

^\^mmmmf)m^^&im\zm^m-^\t. u-h-T^-^'t, 
av^^^jtcin^sn-STji^-Y >9-f >8 - 1 ±Toe^ 

x-^'j&^Mc 10-1 fcSia-rsi^Mtt. ^ay i/m^ 

^ 'J 9" >;/ yUM C 1 0 - 1 IC** Lgj»iIM^M*^ffi 
«^fcSl/i«-&t>MC 10-1 {CMU|^^^JJC'J-H5^ 

40 -:$'ttiij^-rsj:<!:»c;ft5. z:<Dfttf). MCio-irt 
-vum-DX^fzi^ a y if mncLK \ n^m^^ni,t. a 

© © > ^: 'J ^ e ® U — H X - 5- T * ^ T 

iiLi^-Vy'y^t^:iti)^-C^^:Ltizr3.io. f-'^^^ 

^>ff\zm''^w^if'-Kmz^^\zi3.^, 
[0 10 1] >t/tU5^-:/:/i 0 - 2~i 0 - 9j!i^e>©7 

-f h5^-^m#(JMC 1 0 - l*tj||ffibfei'D>y^7fl# 

il^ticffiiiTMC 10-1 lcSA:^^n«®T, MC 1 
0-ltti^D<>i;m# (CLKi n«^) *fflUTx- 

50 T'-^^m^i-sLtiz.t.-Qv^vmif^t'^mn-t^, 
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[0 10 21 ±m<Dmt^^mmT^^ti)^m^^iz^f3i 

8 - 5 (c J; 0 -I" > tf-y >x®an75ifti< m^^ei^T 

[0 10 3] ±iaco2^»tSltgfCJ;0. :^|p]tti|g^gg<£ 
Hois' 5 >i^SrftJA'5 ^1 t-CilijSi!)f^*?pJtglc;5: 0 . 

[0 10 4] 'Aiz. :^mmmff:>'ss.u^jt^mm^mi ss: 

[0 10 5] 013 kirn 1 2 fCit-^T. MC 1 0 - 1 09 

t^} — Y^'T-i'm<D^ yfy^L—Tsm^^^nx. ^ 20 
'r>8 — i«)4*tt-f >e-y>xzoti^i;T»i3. m 

C 1 0 - 1 ®S3^^{CMV^T«^OS«»«)'^tVi. 0 1 3 

<DmfSi.\z^y) . 01 2 ti^ci;^^';-^* • ^-i- v^- 
[0 10 6] 'Alz. T^mf^-^m^m^^rzm<Dmmm^ 30 

01 4^£rfflViTftlB-r^. 
[0 1 0 7J 2|s:|li6««J*tS 1 3©**S«»JtSJ5:*Ott, 
CLK«^(^^t)OJCX (DQS) SrfflV* 

[0 10 8] DQSffi^lSMC 1 0 - 1 CD|*36Ri7D>yi7 

Qsm^^m^^T. pt^ru^^i-y 1 0 - 2~ 1 0 - 5 

tt. ^-f >7-1'>8-l(Cig^LfcT^^«g^fg8-2 

^(Dmmmtmmz. DQsm^tDqm^© 40 

e*ett+B^75«<!:W5^5/^l 0-2-1 O-ST'blnlCT 

[0 10 9] U-h*x-^'JC*fLTtt. ^=J-v^1S*^<n 
(DQ) ttte^ggtpt-f >7-f >8-l t 
Sr^LTMC 1 0- HCA;»3$n^o -^-ntraB^tC, 'J 
- H X- * b fc ^: U 5^ <;/ r *^ fiT. h D - 
^ (DQS) t>aimsnS. ^©I^*, /^:U^<;/:/l 

0-2-10-5 ©MClo-i fcj*r-&affi^w*^s 

;f&;^J:5;^j:B2filc*H^T*>'J-H5='-^' (DQ) tx h 
n-:r«^ (DQS) «#©<sl:fflMd^^b^»©T. mc so 
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1 0-lT«DQS«#fCj;0'J— Kx-5'DQSr7-> 

[0 110] -AKZ. :^lS]tti^-&SgSrfflVifcx-i'teBUc 

[0 111] 01 5»c5^-r;<^:'Jg^-yyTtt, ;<^'J:/ 

©7HV':^©«5tSrADDm^, RAS, CAS. CS 

f}^. U — H7^—5'HData Output Registerli/'^^y^r U 

^-l" ^5="— r5'«U'S^— /';5Sr:rt-bTA:^SnData Input 
Regis ter{m«y 7 r U >4'Snfc^;<^ >J :/D <v i7 \Z 

[0 1 1 2] 01 5(D^->— A*5li. RTZffi^SrNR 

zmn\zmwk-r^^mm^^^vx\>^^. se^co 

NRZ«^S:A:^-r^Ac8e>©^v-At)rt)@EL, dtl^ 

[0 113] 5'-iS'ffi^ (DQ) tmm\zxhD-':fm 

n (DQS) t::^^bT*)lx->-A*JCRTZ«#i&NRZ 

[0 114] ffi«)««6:/D>yi'tta^©SDRAM (Sy 

nchronous DRAM) tWlVX^^. 

[0 1 1 5] 01 5 tcsRt-fll^tc i 0 . :^lR]ttiiS-&8g<£ 
ffl t^fcfl^eiHT* t>T R T Z N R Z 

[0 116] $T, 0 1 4tc:a^LrcDQfl#07>y5^{C 
D Q S «#Srffl ;* ^: U ^: v'3.-;i/->X5^A»-5 
tt, DDR -SDRAM (Double Data Rate Synchrono 

us DRAM) (C*3liT. 5-f ^5="— ^'«^--r5^>>'*t:lVi 

^. 

[0 117] DDR-SDRAMT^fflSnXt^SSS 
TL (Stub Series Terminated Logic) 'f >y7x— X 
Tt4. Hiz«^*t^S3llJEV t tti^CT^O. Wi^- 
A*©»«P«JEV r e f hmm&V t t ttStfl^Ufc 
i6. Hizj6>&Ltfe|gfe.5VittHiz*>P,H*5^'v©MSK!Dtife 
tb*tT€?;S pg®dt$> fc, 

[0 1 1 8] 0 1 6tC*3V>T. i/Pyi^CKSrSZplcn 

e^iTtt^-f h3v>H*<f£ff$n. x5^—:;2xtt5 

-f hT^-^' (DAO) d«jf^«$nTVi-5. OiD, X5=- 
-vlTX hD-:/ffi#DQS$Hiz<^^^^*^e— SL 
iC^tL. X5^-i^2^?5^-^'^£5y5'■r ^fc*<DXh 

[0 119] f3.iftti. ^^:UttDQS*flliz*»e.L*t 
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J&T D Q S (Dil^ Sr^SUT^ S i 5 iC tS: ^ e. -5 . 

[0 12 0] :injc**b. :^^m<Djiv\z:f3\^iSii^-^m 
t±Mc*^e)jil#;^n^x-^'«#iSJK-esbO, dqrx 

t tt*|*!l14«S-&8g«C J; 0 R T Z ^ U 5^ 

-5. im^fC, 7.hD-:/tC*fbT«DQSTx. DQS 

R X (i-^-n^'tiM c ©da:^m^ t ^ u 5^ >y y©A:^« 

to 1 2 1] 01 7*^?>^*^^<i;-5!C, MC-fy^<E>\t^^ 

Vi^). DQSTxt)7,7^— v'l-CH^'f :/SnTVi-5. 
017©«-&. DQSTx«#«Hiz04»W<6*^&3t-^ 

'9^-;/ y#J-C«DQ S R X TttHiz*^ f>5t± 0 
CTV»2>. -ri*4to-fe. DQSTx7&iHiz*>eL'\CD^'(t: 
f-S t D Q S R X «#JC/tJUX*<^ U, S: >^ 

^Uf^'^yTti^MiJ-rir^wTab^. c:n(cj;0, dq 

• S tCpre-dr i ve7i^jJ5>S"e;^ Of^Dwrite^ViVH twr i te 
[0 12 2] 

[0 12 3] Hic. 04«)J;^{c, :^|6]tti^^|§=&:a-b 
T h 7 > v-A* 3 - 2 ~ 3 - 9 Sr>'tXj*i|^-r-5JS-&-l? 

m\zWLr)A^. z.(D^o\z. h7>v'-A**:n'-r-seit 

[0 124] m5tz^LrzJ:o\zT^mm^ss^ 
fflu-sdiT. WLmifi^mzuomgii^miztii^-zmm 

[0 12 5] t.ft. 012. 013, 01 4<D^'5\Z. 
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[01] ^i©||]!i6«!ij*ittgg-r^0Ta&*. 

[0 2] mi(Dmmm<o&wM^m-v3b^o 
[0 3] «e*©:^ie:T*-5. 

[04] ^20||i6g«HJ©#y'?>i7S^^:iJ^>5aL-JUS 
[0 5] ^3(D*M«aJ©«-fe«)Sfj:<i:(D&J^^ifiO<£ffl« 

10 [0 6] ^3©S|Jg#lj07-f h»f^&lttM-rS0Tfc 

[0 7] m3(Dmmm<ou-vW)i^^mm-r^m-v$> 

[0 8] ->5a.k-->3 >tSt?^T-$)S, 
[0 91 vSo-U—vg >jgJ^T$)/&. 
[010] T^^j^^ggSffltifc/^U-^^T^AW^-f 

[011] T^Miig^i8*fflVifc;)^^'J->X5^AOU- 

20 [01 2] iff OjIbBa«StT^?^iig^ggSffll'^fc>^^:U 

[0141 DQS«#tT^S!i!S^g§*fflVifc>t^:'J^ 

[0151 :*frRH±iS-&^fi)llffl;A^:'Jrtl$rrpy^0T 

[0161 DDR-SDRAM>t^:UeaifflT'-5'5''f 

30 [01 7] ::^iR)tt«a^^fejilfflx-^'^''f = >i/^^- 
1 yu>h 

1-1 ;^'f >^ 

l-2~l-8 /^;^BH«S 

si, s4, s5, dl, d4 v-S^-U 

40 2, 2-l~2-6- 5r—^^ 

3, 3-l~3-5 h5>-> 

—A 

4 iJ-H. 

5.5-1 RTZffi 

6. 6-2 H^'f A 

'7 ^ 7 — 1 ••••••••••••• Q »^ ^ 

50 ff^jg 
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10 
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